Impacts to Macroinvertebrates Due to Changes in Water Chemistry
“Although there is little research on the direct effects of increased selenium loading on aquatic macroinvertebrates, some studies indicate the potential for macroinvertebrate populations to be adversely affected by selenium, even at concentrations below water quality thresholds established to protect fish and bird populations. For example, a review by Debruyn and Chapman (2007) found that the range of selenium water quality thresholds established to protect higher trophic levels consuming selenium-contaminated invertebrates could, in some cases, have substantial toxic effects on invertebrates, including reduced growth, reduced abundance, and mortality. Similarly, this review estimated that sublethal toxic effects can be associated with a range of water concentrations of 1-30 μg Se/L…” Final Determination p 61
The EPA incorrectly references Debruyn and Chapman (2007). In that study, the authors conclude that “Sublethal effects occurred at 1-30 μg Se/g dry weight in invertebrate tissue,” whereas the EPA states that the authors found such effects can be associated with “a range of water concentrations of 1-30 μg Se/L.” The EPA seems to have confused selenium dry weight in invertebrate tissue with selenium concentrations in water. This is an egregious error. Debruyn and Chapman (2007) analyzed the effects of selenium water concentrations that are at least 20 times the West Virginia water quality standard for selenium. However, EPA was correct to say that “there is little research on the direct effects of increased selenium loading on macroinvertebrates.”
In pages 62-67 of the Final Determination, the EPA makes the case that increased concentrations of total dissolved solids (a.k.a. salinity) downstream of valley fills result in the extirpation of pollution sensitive macroinvertebrates.
This is true. Evidence suggests that valley fills result in the elevated downstream concentrations of salinity, which harms pollution sensitive macroinvertebrate genera, but especially the Mayfly. 
However, the scientific literature also demonstrates that there is a consistent replacement of sensitive genera with tolerant genera. Merricks et al (2007) found that the difference in macroinvertebrate “richness” (a measure of total number of species) at 12 of 16 sample sites downstream of valley fills was statistically insignificant from the reference site (salinity in the sample sites downstream of the valley fill ranged from 2-6 times the EPA’s benchmark standard). Hartman et al (2005) was “unable to detect a significant difference in total macroinvertebrate density between fill and reference streams,” where salinity in fill streams ranged from 1-3 times the EPA’s benchmark standard. And Gingerich (2009) found that invertebrate richness increased downstream of the fill site. Although certain sensitive insects are harmed by saline discharge from valley fills, both the total number and density of insects is not necessarily impacted. 
This gets to the crux of the EPA’s dispute with West Virginia. For West Virginia’s governor, State Senate, State House, and the entire Congressional delegation, the loss of pollution sensitive bugs downstream of a valley fill is an acceptable adverse impact of surface mining. For the EPA, however, it’s an “unacceptable adverse impact.” 
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